


IHOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro oOImiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHWH M TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takxke C  y4eToMm
denepanbHOi paboueil TporpaMMbl BOCIUTAHWS M KOHIEMIMU TPENOJaBaHUs y4eOHOTO
npeamera «®duszuka» B oOpasoBarenbHbIX —opraHuzauusax Poccuiickoit  depepauuu,
pean3yIoNX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Conepkanue mnporpaMmsl 1o (U3MKE HANPaBIEHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcsi 10—11 kmaccoB mpu oOydyeHun uX GU3MKE Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOrO noaxoa. [Iporpamma no gusuke cOOTBETCTBYET
tpeboBanusiM PI'OC COO K 1IaHHPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METanpeAMETHBIM
pe3yabTataM OOYy4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb pEaTH3allMU MEXIPEeIMETHBIX
CBsi3el (PM3MKH C €CTeCTBEHHO-HAyYHBIMH Yy4eOHBIMH mpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM M3y4eHUs (PU3MKM Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKH: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM YpOBHE).

IIporpamma no ¢pusmke BKIIOYAET:

® UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3HKH Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIC PE3YJIbTaThl IO T0/1aM O0YUYEHUS;

e cojlepxaHue yueOHoro npeamera «Puznkay 1o rogam o0ydeHus..

du3Mka Kak Hayka o HanOoJiee OOIMX 3aKOHaX MPUPO/bI, BHICTYIAasl B KaUeCTBE y4eOHOro
IpeIMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHMH 00 OKpY’>KaIOILEM MHPE.
HIkonpHBIH Kypc (U3MKM — CHUCTEeMOOOpa3yroIui s eCTECTBEHHO-HAyYHBIX Y4YeOHBIX
MIPEIMETOB, TIOCKOJIBKY (pU3MUYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHHUH, N3y4aeMbIX
XUMUeH, Ouosiorueut, pusmveckoil reorpadueld u acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHne (U3MYeCKNX 3HAHUM OmNpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUM B cdepe SHEpreTHKH, TPaHCIOpPTa, OCBOEHHMSI KOCMOCa, IOJYYEHHs HOBBIX
MaTepHaJioB C 33IaHHBIMU CBOMCTBAMH M ApYyruX. M3yueHune GU3NKH BHOCUT OCHOBHOM BKJIAJI B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa 00ydaromuxcs, B (GOpMUpOBaHUE YMEHUIN
MIPUMEHSATh HayYHBIM METO/1 TO3HAHUS IPY BHINOJIHEHUH UMHU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBy kypca ¢u3uku Ui ypoBHS CpeJHEro oomero o0pa3oBaHus MOJI0KEH psf UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCeX pa3fesioB (PM3HMKH, BKIIIOYAET KaK BOIMPOCH KIACCHUYECKOH, TaK H
COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBHHU € HEll MaTtepuai Kypca QUMK 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercss (OpMHpPOBAaHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszaunus npennojaraeT HCIoJb30BaHUE T'YMaHUTAPHOTO
noTeHIHaza GU3NIeCKOil HAyKH, OCMBICIICHUE CBS3M Pa3BUTHS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKXke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mpeamnosaraeT 3HakOMCTBO C IIMPOKUM
KPYTOM TEXHMUYECKUX U TEXHOJIOTMYECKUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonocusayuu peanu3yeTrcs MOCPEACTBOM BBEJICHHS 3JIEMEHTOB COIEpXKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHHMKHU M TEXHOJIOTHUH, a TakKe 00CYKIeHHsI MPoOJIeM pallMOHaIbHOTO MPUPOAOIIOJIB30BAHUS U
HKOJIOTHUECKON OE€30MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (M3MKHM Ha YPOBHE CpEJHEro oOuiero oOpa3zoBaHUS
ABIIAIOTCS (pU3MUECKue Teopun ((pOopMHpPOBAHUE TNPEACTABIECHUN O CTPYKTYpe MOCTPOEHUS
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¢usnueckoil Teopuu, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPHHLUIOB B COBPEMEHHBIX
MPEJCTaBICHUSAX O MPUPOJE, TPAaHHUIAX MPUMEHUMOCTH TEOPHH, JJISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOLIECCOB).
CucTeMHO-IeSITeNIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peaan3yeTcs Mpexae BCEero 3a CuéT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNnbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3NKN — ITO WUCIIOJNB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB
71a00paTOpHBIX pPaboOT, KOTOpbIE B Iporpamme Mo (u3nke OObEIUHEHbI B OOIMIMH CIHCOK
YYEHHUYECKUX TPAaKTUYCCKUX padoT. BriaeneHne B ykazaHHOM IepedyHe J1adOpaToOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHUKaMH 00pa3oBaTelbHOTO
mporecca UCXos U3 0COOCHHOCTE! TUIAaHUPOBAHUS U OCHalleHHus kaOuHeTa (usuku. [Ipu s3Tom
obecrieunBaeTcsi OBJIAZCHUE OOYYalOMIMMUCS YMEHHUSMH MPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
WCCIICIOBAHHS 3aBUCHMOCTEH (M3MUECKUX BEIIMYWH W IIOCTAHOBKY OITBITOB TIO TPOBEPKE
MPEUIOKEHHBIX THITOTE3.
Bonbiioe BHUMaHUE yaensieTcs PelICHHIO PAacUETHRIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33[a4i C SIBHO 33JJaHHOM (pM3MYECKOil MOJIeIbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 pa3HbIX pa3ziesioB. [l KauecTBEHHBIX 3a/1a4 NPUOPUTETOM
SBIISTIOTCSI  3aJaHus Ha OOBSICHEHWE TPOTCKaHHWs (U3NYECKUX SBICHUH W TIPOIECCOB B
OKpY>Karoliel >Xu3HH, TpeOyromue BbiOOpa (u3nyeckol Monenu JUIsl CHTyallud IPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun c¢ TtpeboBanusmMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
oOecrnieueHnI0 ydeOHOro Impouecca 0a30Bblil ypoBeHb Kypca (U3MKH Ha YpPOBHE CPEIHEro
ob1iero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOro KaOMHeTa (HU3UKH WM B
YCIIOBHSIX HHTETPHPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOTO IHKIa. B kaOuHeTe
¢u3uku JOKHO OBITH HeoOXxoauMoe JlabopaTopHoe 00OpyJIOBaHME Uil  BBITIOJTHEHUS
YKa3aHHBIX B MpOTpaMMe N0 (U3NKE YICHHIECKHX MPAKTHUECKUX PadOT M JIEMOHCTpPAIIHOHHOE
o0opyIoBaHueE.
JlemoHCTpanmonHoe oOopyaoBaHue (GopMuUpyeTcss B COOTBETCTBHH C TPHUHITUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAET IMOCTAHOBKY MEPEUMCICHHBIX B MpOrpamMMme Io
¢bu3nKe KIFOYEBBIX JEMOHCTPAIlMi JUISI WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH W MPOIECCOB,
SMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 00opyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOECleYMBaeTCsl B pacyére OJHOTO KOMIUIEKTa Ha ABYX
oOyuatomuxcs. TeMmaTuueckue KOMIUIEKTHI JabOpaTOpHOTO OOOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX NMPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC MU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMH LIETSIMH U3yUEHUs PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:
e (dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydYHOMY HW3YYEHHUIO
HNPUPObI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e Dpa3BUTHE TMPEJCTAaBICHUA O HAyYHOM MeETOZE TO3HaHUsS U (OPMHPOBAHUE
MCCIIEIOBATEILCKOTO OTHOMICHHS K OKPY KAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3y4E€HUs] OCHOB CTPOEHUS
MaTepur U QyHIaMEHTATLHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUI OOBSCHATH SBICHHUS C MCIIOJIb30BaHHEM (DU3NICCKUX 3HAHUN U
HaYYHBIX JOKa3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJH (PU3HMKH UL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJOTHH.

JlocTmkeHne 3TuX Lenell o0ecreurBaeTcs pelIeHHeM CIeAYIOUIMX 3alad B IPoLEecce
n3y4deHust Kypca (PU3MKH Ha ypOBHE CpeHEro ooiiero o0pa3oBaHus:



e npuoOpeTeHrne CUCTEMBI 3HAHUI 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (DH3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U 3IEMEHTHI aCTPOPU3UKH;

e (QopmMupoBaHHE YMEHHH MPUMEHITh TEOPETHUECKHE 3HAHUS JIs OObSICHEHUS
($U3MYEeCKUX SBICHUW B TIPUPOJAE W IS TIPUHATHS TPAKTHUYECKUX PEIICHUA B
MMOBCETHEBHOM KU3HU;

® OCBOCHHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3aJady C SIBHO 3aJaHHOW (U3NYECKOU
MOJIETIBIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (HU3HUecKoin
MOJIEH, aJIEKBATHOM YCIIOBUSM 3a]1a4H;

e TOHMMaHWE (PU3UYECKUX OCHOB U TPHUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB
TEXHOJIOTMUECKUX MPOLECCOB, UX BIUAHUS HA OKPYKAIOUIYIO CPEIy;

® OBJIQJICHUE METOJAMH CaMOCTOSITCIILHOTO TUIAHUPOBAHUS M MPOBEICHUS (PH3UICSCKIX
OKCIIEPUMEHTOB, aHalW3a W  HUHTepIpeTanud  HUHOpPMALUU,  ONpeAeNeHUs
JIOCTOBEPHOCTH TOJIy4EHHOT'O PE3yJIbTaTa;

® CO3/IaHME YCJIOBUU JJISI pa3BUTHS YMEHUN MPOEKTHO-HCCIEI0BATEIBCKOM, TBOPUECKOM
NEeSATEbHOCTH.

Ha usyuyenue ¢usuku (6a30BBII ypOBEHb) Ha ypPOBHE CpPEAHETO OOIIEro oOpa3oBaHMs
otBoautcs 136 wacoB: B 10 kmacce — 68 wacoB (2 yaca B Henento), B 11 kmacce — 68 dacoB (2
gaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (HuU3HMKe NepedeHb 1adOpaTOPHBIX U MPAKTUIECKUX padboT
SIBJSICTCSI PEKOMEHJIOBAaHHBIM, YYHTENb JeJlaeT BBIOOp TPOBEICHUS JTabOpaTOPHBIX paldOT u
OTIBITOB C YUETOM UHIUBUAYATHHBIX 0OCOOEHHOCTEH 00yJatomnXCsl.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Paszpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS
®dusuka — Hayka o npupozae. Haydnble MeTOnbl MO3HaHUS OKpy»Xarouiero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MPOLIecce O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (U3NUECKUX sBJICHUN M TpoueccoB. Hayuneie runoresbl. dusnueckue
3aKOHBI ¥ TeOpUH. ['paHULIbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Pons u mecto ¢usuku B (popMUPOBAHMM COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B
MPAKTHYECKOHN AESITeTbHOCTH JTIOICH.
Jlemoncmpayuu
AmHanorosble ¥ IU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCU CUCTEeMbI KoopauHat. CIoKeHHEe TepeMEelIeHU 1
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. [ paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUS] MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHOE mageHne. Y CKopeHrue CBOOOTHOTO TaACHHUS.



KpuBonuueiinoe naBmxkenue. J[IBukeHHe MaTepHalbHOW TOUYKM MO OKPY>KHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHas CKopocThb. llepuon m
yacroTta oOparieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: CIUJIOMETP, JABHKECHHUE
CHapsI0B, LICIHbIE U PEMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKECHUSI.

[IpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habumoienue nrxeHus Tena, OpOLIeHHOTO MO/ YTIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHus cBOOOIHOTO MaICHUs.

Hanpasnenne ckopocTy npu IBUKEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXAY  OYTSIMU,  NPOMACHHBIMH  TEJIOM 32
MOCJIEIOBATENIbHBIE PAaBHbIE NPOMEXKYTKA BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBrKEHUS MIApUKa B BI3KOW KUIKOCTH.

W3ydenue nBuKEeHUS Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocutensHOCTH ['anuiesd. 11epBoiii 3akoH HeroToHa. HEpLIMaIbHBIE CUCTEMBI
OoTCU€Ta.

Macca tena. Cumna. IlpuHnun cynepmosunmu cui. Btopoiln 3akoH HbroToHa s
MaTtepHalibHOUN TOUKHU. TpeTuit 3akoH HproTOHA 11711 MaTepHaibHBIX TOYEK.

3akoH BceMupHOTO TsaroteHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec rena.

Tpenue. Bunsl TpeHus (MOKosi, CKOJbXeHuUs, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKOJIbKeHUS U cuia TpeHus nokos. Kosadduuuent tpenus. Cuaa conpoTUBIEHUS
NP IBMXKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynaTtenbHoe U BpamareiabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBl OTHOCUTENBHO OCU BpamieHus. I[lmedo cuibl. YcioBuss paBHOBECHUS
TBEPAOIO Tea.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: MOMIUWITHUKHA, JIBUKEHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX Tell.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

CrnoxxeHue CHIL

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AeQOpMaIlHH.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJCHUU.

CpaBHeHME CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKECHHUSL.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUMX B INPYKUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE



NMnynbsc MarepuanbHOM TOUKH (T€na), CUCTEMbl MaTEPUANIbHBIX TOUYEeK. IMIyIbC CUITbI U
W3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHS UMITYJIbca. PeakTHBHOE BH)KEHUE.

Pabora cuiibl. MOITHOCTD CHIIBIL.

Kunernueckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 W3MEHEHHH KHHETHYECKOU
SHEPIuHu.

[ToTenmmanpHas sHeprus. [loTeHnnanpHas SHEPTHs YIPYyro AehOPMUPOBAHHOMN TIPYKUHBI.
[ToTeHumanpHast SHEPTUS TeNa BOIM3U TTOBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIMATbHBIC CHIIBI. CBsi3b Pa0bOTHl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEpTUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBa M NMPAKTHUUYECKOE MPUMEHEHUE: BOAOMET, KOIEp, MPYKUHHBIN
MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMXKEHHE.

[lepexon nmoTeHMATbHON YHEPTHUH B KHHETUUYECKYIO U O0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3yuenne abCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MAasTHUKOB.

UccnenoBanme cBsism pabOThI CHJIBI C M3MEHEHHEM MEXaHWYECKOW DJHEpPruM Teja Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MoJjiekyasipasi pu3uka 4 TepMOAHUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYECKOT Meopuu

OcHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddysms. Xapaktep ABWKEHUS ¥ B3aUMOJCHCTBHUS YaCTHII
BeliecTBa. MoJAenu CTPOCHHsI Ta30B, KHUAKOCTEH U TBEPIABIX TeN U OOBACHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJieKysl. KonuyecTBo BeliecTBa.
[TocTostHHas ABorazapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUH
UeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelIHeH KHHETHYECKOW »HEpPruu
TEIJIOBOTrO JBIWKEeHMS vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon JlaneroHa. M3omporieccsl B HieaqbHOM Traze C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe M30MPOILIECCOB: U30TepMa,
n30Xopa, n3odapa.

TexHnuueckue ycTpoicTBa U MPaKTUUECKOE MMPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, QoTorpaguu MOJIEKYI
OPraHMYECKUX COCTUHEHUI.

OnbITel 10 AU Py3UH KUAKOCTEH U Ta30B.

Moienb OpOyHOBCKOTO JIBUKCHHSL.

Mogaens onbita [lITepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJIIPHOTO B3aUMOICUCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAsk MPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS MI€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE HM3MepeHH o0Bn&ma
KOMHATBI, IABJICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/y TapaMETPaMU COCTOSTHUS pa3peKEHHOI0 rasa.



Tema 2. Ocnosvt mepmoounamurku

TepmoanHaMuyeckasi cucreMa. BHYTpeHHSSl SHEprus TEepMOIAMHAMHUYECKON CHUCTEMBI U
crniocoObl e€ u3mMeHeHus. KonuyectBo TerioTsl U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
ujeanpHOro raza. Buasl Teruionepeaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3JIyYeHUE. Y IeTIbHas
TEIUIOEMKOCTB BellecTBa. KoM4yecTBO TEIIOTHI IPU TEIUIONEPEIaUe.

[lonsitue o0 anmabatHom mpouecce. [lepBblii 3akoH TepMoauHaMuku. llpumenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKH K U3ompoleccaM. I'paduyeckas natepnperarys paOoThl rasa.

BTopoii 3akon TepmonnHamMuku. HeobpaTuMoCTh IpO1IeCCOB B MPUPO/IE.

TemnoBeie MamuHbL. [IpuHIMITEL feiicTBUS TemIoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TeIuIoBbIX MamuHax. Koaddumnuent nonesnoro aeiicteus TeruioBoi mamuubl. [lukn Kapro u
ero Ko UIMEHT MOJIE3HOT0 JIeHCTBUSA. DKOJIOTHYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa W MpakTHYECKOE MPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOAMIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpEHHEH HSHEpruu Tejla MPU COBEPIICHWH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJT JEWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3(Qupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpaIus).

W3meHenne BHyTpeHHeH sHepruu (TeMreparypbl) Tea npu Terionepeaaye.

OmnbIT 10 aabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CTOPaHusl, pEaKTUBHOT'O JABUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne wu KoHAeHcamus. Vcmapenue u  kumneHue. AOCOMIOTHAsT |
OTHOCHUTENbHAs BIAXKHOCTh BO3/yXa. HachleHHbIl map. Y aenbHas Teriora napooOpa3oBaHUsl.
3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucrammmyeckue 1 amop@Hbie Tena. AHM30TPONHS CBOWCTB KPUCTAIIOB.
Kunkue xpucramibl. CoBpeMeHHbIe MaTepuainbl. I[lnaBnenwe m kpuctammuzanus. Y AeibHas
TerutoTa miasieHus. Cyonumanus.

YpaBHEHuUE TEIJIOBOTO OaaHca.

TexHuuyeckue yCTpOHCTBA M NPAKTHUUECKOE IPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMM  TMOJIyYeHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIeE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJiCTBa HACHIIIEHHBIX 1APOB.

Kunenune npu moHM>XEHHOM JIaBJICHUH.

CrniocoObl H3MEpEeHUs BIaXXHOCTH.

Habmoienue HarpeBaHus U MJIaBJICHUS KPUCTAJIMYECKOTO BELIECTBA.

JleMOHCTpanus: KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepeHne OTHOCUTENBHOMN BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzanusi Tel. OJEeKTpUYecKkuil 3apsa. JlBa BuAa JIEKTPUYECKHX 3apsiOB.
[IpoBoHUKY, TUATIEKTPUKH U TTOTYTIPOBOAHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsijia.
Bzaumoneiicteue 3apsimoB.  3akoH Kymona. ToueuHblit  sieKTpuYecKuil — 3apsii.
Onektpuyeckoe rmone. Hampspk€HHOCTh 3iiekTpuueckoro moiig. [IpuHIMm cyneprno3unuu
ANEKTpUYECKHUX MoJied. JINHUN HanpsHKEHHOCTHU 3IIEKTPHUUECKOTO MOJIS.



PabGora cun onektpocratmueckoro mond. [loreHmman. Pa3sHOCTh NMOTEHUIMANOB.
[IpoBOAHMKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(uanexTpuyeckas IpOHUIIaeMOCTb.

OnektpoémkocTh. KoHneHcaTtop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTpOCTAaTUYECKas 3allUTa, 3a3eMJICHHE D3JIEKTPONpHUOOpPOB, KOHIEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIL JEHCTBUS DJIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TEN.

DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEJ.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJeKTpocTaTUYECKas 3aluTa.

JIM3IEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOAAM IUIACTHH,
paccTosHUS MEX1y HUIMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOH/IEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTpUYECKUHN TOK. YCIIOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO ToKa. McTOouHMKM TOKa.
Cuina toka. [1oCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma aJig yyacTka Hemnu.

DJeKTpuyecKoe COIIPOTHUBJICHHE. VY nenbHoe COIIPOTHUBIICHUE BElIEeCTBA.
ITocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh JIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AJIeKTprueckoit nermu. KopoTkoe 3aMbIkaHue.

DJEeKTpOHHAas MPOBOJAUMOCTD TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTHBIIEHNS METAJNIOB
oT TemnepaTypsl. CBEpXIpOBOIUMOCTb.

OnexTpuyecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass ¥ NpPUMECHas MPOBOAMMOCTh MOJYHPOBOJIHUKOB.
CoiicTBa p—n-nepexoa. [lonynpoBogHUKOBEIE TPUOOPHI.

DNeKTpUYecKuii TOK B pacTBOpaXx M pacIulaBax »3JEKTPOJUTOB. DIEKTPOIUTHUECKAs
aUccoLuanus. JIEeKTPOIIN3.

DneKTpuYeCcKuid TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN paspsia. MoaHus.
[Tma3ma.

TexHuyeckue yCTpoilcTBa W TNPAKTUYECKOE MPHUMEHEHHUE: amIepMeTp, BOJBTMETP,
peocTar, HCTOYHMKH TOKAa, 3JEKTpOHArpeBaTeibHbIC MPHOOPHI, 3JIEKTPOOCBETUTEIILHBIC
npuOOpbI, TEPMOMETP CONPOTHBIICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
MOJIYTIPOBOJIHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MIONIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMmenianHOe COeTUHEHHE TPOBOTHUKOB.

IIpsimoe u3MepeHne 3IeKTpOABMKYLIEH cuibl. KOpOTKOe 3aMblkaHuE rajlbBaHUYECKOIO
3JIEMEHTA U OlLIEHKA BHYTPEHHETO COIPOTUBIICHHUSL.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANIEKTPOIUTOB.



HckpoBoii pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOJUMOCTD AUOA.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

N3ydeHne cMeIaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenne  NEKTPOABMKYIEH CHJIBl HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHBIICHUS.

Habmronenue anexrpoiusa.

MexnpeameTrHblie CBSI3U

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHS B 10 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEP’KaTENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpa(guu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBA3aHHBIE C HW3Y4YEHHUEM METOAOB HAyYHOIO IO3HAHUSA:
ABJICHUE, HAy4HbIM (Qakt, rumnores3a, (uzndeckas BeIUYMHA, 3aKOH, Teopus, HaOIIo/IeHHe,
AKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelleHHE CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKUMs, mnapabora,
runep6oa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYEecKUe QYHKIUHN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozus: MexaHn4deckoe JABWKEHHE B XKUBOW mpupoze, Auddysus, ocMoc, Tem1o00MeH
KHUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), AIEKTPUUECKHUE SIBICHUS B
YKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBA TBEPHABIX TEJ, XHUAKOCTEH M Ta30B, AIEKTPUYECKHE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAS JUCCOLUALINS, TalbBaHHKA.

l'eoepaghus: BIa)XHOCTB BO3.lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeodpazoBaHue IBUKEHHUM C MCMOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, MOJIIMIIHUKH, HCIIOJIb30BAHNE 3aKOHA COXPAHEHMs UMIIyJbca B TEXHUKE (pakera,
BOJAOMET U Jpyrue), JBUTATeIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJIOJWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN TIOJYyYEHUS] COBPEMEHHBIX MaTEPHUaJIOB, B TOM YHCIIE
HAHOMATEepHaJioB, ¥  HAHOTEXHOJIOTMM,  JJEKTpOCTaTUYecKas  3allluTa,  3a3eMJICHHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaTbBAHUKA.
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Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocTostHHble MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe MoJje.
Bekrop maruuTHOM MHAYyKUMU. [IpUHIMI Cynieprio3uLIMA MarHUTHBIX NOJIEH. JIMHUM MarHUTHOM
nHAyKIuy. KapTuHa TMHUI MarHUTHOW MHYKLIWH ITOJISI HOCTOSIHHBIX MArHUTOB.

MarautHoe 1oje IpOoBOAHMKA C TOKOM. KapTuHa NMHMH MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKHA C TOKOM.
OmnsIT Opcrena. BzanMmoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Monaynb W HampaBieHue. J[BukeHHe 3apsHKEHHOM 4YacTHLBI B
OJTHOPOJTHOM MarHuTHOM MoJe. Pabora cusl Jlopenna.

SIBneHue BIEKTPOMAarHUTHOM MHIAyKUMH. IIOTOK BekTOopa MAarHUTHOM HMHAYKLMH.
DJIEKTPOIBMKYIIAS CUJIA MHIYKIIMHU. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUIMK Dapazes.

BuxpeBoe anekTpuueckoe mojie. DJEKTPOABMKYIAs CWIA HWHAYKIMM B IPOBOJHHKE,
JBUKYIIEMCS IOCTYNIAaTENbHO B OJHOPOAHOM MArHUTHOM IIOJIE.



IIpaBuno JleHna.

NHayKTUBHOCTD. SIBIIEHME CAMOUHIYKIIUU. DJIEKTPOJABUKYIIAs CUJIa CAMOUHIYKIWH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHUE: IIOCTOSHHBIE MAarHUThI,
3JIEKTPOMATrHUTHI, SJIEKTPOJBUIATEIb, YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHI], MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE FJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIMH MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJINATA.

SIBNIeHME HIIEKTPOMArHUTHOM WHIYKIUH.

IIpaBuno JleHna.

3aBUCUMOCTD JIEKTPOABMKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTHM MU3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHTYKITU Y.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue nericTBus MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABieHUS 3JIEKTPOMATHUTHON UHYKIIHH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUSA

KonebarenbHast cucrema. CBoOOgHBIE MexXaHWYecKHe Konebanus. [apMoHHUYECKHe
konebanus. Ilepuon, wactota, amrumutyga W ¢asa konebanuil. IIpyXUHHBIM MasTHHK.
Matematnueckuii MasTHHK. YpaBHEHHE TapMOHHUYeckuX KoseOanuil. IIpeBpaiienue sHepruu
IIPY TAPMOHUUYECKUX KOJIEOaHHUsX.

Koneb6arenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HUIACATHHOM
KoJIe0aTebHOM KOHType. AHANOTus MEXJYy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTHH B HACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarmux KojeOaHUsIX. BBIHYXIEHHbIE MeXaHHYECKUE KOJIeOaHusI.
Pe3onanc. BeiHyXI€HHBIE 3/IEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennsbiii Tok. CHHYCOMAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIMTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CHUIIbI TOKA W HAIIPSDKECHUS.

Tpauchopmarop. IlpousBoacTBo, mepenadya W TOTPEOJICHUE SICKTPUUSCKON SHEPTHUU.
OKOJIOTMYECKHE PpHUCKH TIIpU NPOU3BOACTBE JJIEKTpodHepruu. KynbTypa HCIONB30BaHUSA
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHudyeckue yCTpoiiCTBAa M INPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUM 3JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHOM CUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHHK).

HaGmronenue 3atyxaronmx KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6mronenue pezonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUs.
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OcunmiorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHUST OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCaTOopa.

Mopenb TUHUU 3JIEKTPOIEpeIauu.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJBIX KOJIEOaHU rpy3a Ha HUTH OT JJIUHBI HUTH U
MaccChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENM M3 MOCIEIO0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbBIE 60IHbL

MexaHudeckre BOJIHBI, yCJIOBUS pacnpocTpanenus. [lepuoa. CkopocTs pacpoCcTpaHeHUS
u januHa BoONHBL [lomepeuHble W TPOAONBHBIE BONHBL. MHTephepeHuus u AUPpPAKIHS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS W3IIYYCHHS JJIEKTPOMArHUTHBIX BOJIH. B3ammuas
opueHrtauus BektopoB E, B, V B snexkrpomarautHoil BoiHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, IpesloMIIeHue, TMoisipu3anus, Aaudpakuus, uHTepdepenius. CKOpoCTb
AJIEKTPOMATHUTHBIX BOJIH.

[IIkama >MeKTPOMArHUTHBIX BOJH. [IpMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMIIBI paIHOCBA3U U TeNeBUACHUS. Pagromokarusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl.

TexHUYecKHue yCTPOMCTBA M TPAKTUYCCKOE NMPUMEHEHHE: MY3BIKAJIIbHBIE HHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEAMIIMHE, pajiap, paJuonpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U PACIPOCTPAHCHHE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6mromieecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue otpaxeHus: v MpeIOMIICHUST MEXaHUIECKUX BOJIH.

Ha6monenue narepdepeHnny u Audpakiini MEXaHHIECKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGmoienue CBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOM
KoJIeOaHmil.

UccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaXK€HHE, MPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, uHTepGepeHIHs.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. [IpssmonnHeitHOE pacmpocTpaHeHHe CBeTa B OJHOPOJIHON Cpejie.
Jlyd cBera. TOUEUHBI UCTOYHUK CBETA.

Otpaxenune cBera. 3aKkOHbI OTpakeHHs cBeTa. [locTpoeHue H300pake€HHI B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomieHusi. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus cBeta. CrnoxkHbIM cocTaB Oenoro cBera. L[Ber.

Cobuparonie u pacceuBaroliye JUH3bL. ToHkas mauH3a. DOKYCHOE pACCTOSIHHE U
onTHUYecKasi cuiia TOHKOM nuH3bL. [locTpoeHne n3o0pakeHnil B COOMPAIOIINX U PaCCEUBAIOIINX
nrH3ax. @opMyJsia TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30.

[Ipenenbr npUMEHUMOCTH T€OMETPUUECKOM ONTUKH.
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BonnoBast ontuka. HWuTepdepenuus cBera. KorepeHTHble MCTOYHMKH. Y CIIOBUS
HaOJIOICHUST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. [udpaxiuonHas pemérka. YcioBue HaOMIOACHHUA TJIABHBIX
MaKCHUMYMOB ITpH MaIeHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycCTpoWCTBAa M MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapart,
MIPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKON, BOJIOKOHHAs ONTHKA, AU(pakiroOHHAas
peléTKa, MoJIIpPOnL.

Jlemoncmpayuu

IIpsimonuHeiHOE pacnpoCTpaHEHUE, OTPaKEHUE M MpeloMieHHe cBeTa. Onrudyeckue
puOOpHI.

IlonHOE BHYTpEHHEE OTpakeHHne. MoJenb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHHM B JIMH3AX.

Mojienu MUKpOCKOIIa, TEIECKOIA.

Ha6mronenue natepdepeHnmn crera.

Habmonenue nudpakuuu cera.

Hab6mronenue aucnepcnn ceta.

IlosrydyeHune ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue cniekTpa ¢ HTOMOIIbIO TU(DPAKINOHHON PEIIETKH.

Habmronenue nosspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenne nokasaresns NpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Habmronenue nucrnepcuu cBeTa.

Paznen 6. OcHOBBI cienaJIbLHONH TEOPHUH OTHOCUTEIBLHOCTH
I'paHnLBl IPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. llocTynaTel crienMalbHONM TEOpHUH
OTHOCUTEJIBHOCTH: HWHBApUAaHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEILHOCTH DUHINITEHHA.
OTHOCUTENIBHOCTH OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAIIEHUE JIJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKONU YaCTHIIBI.
CBsI3b MacChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YACTUIIBI. DHEPTHS TTOKOS.

Paznen 7. KBanroBasi puznka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. Popmyna [Tnanka cBsi3u SHEpruu POTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYJIbC
¢dboToHa.

OtkpeiTe u wuccnenoBanue (orordpdexra. Ombitet A. . CromeroBa. 3aKoHBI
dbotordekra. YpaBuenue DitHmrerina s hotodddexra. «KpacHas rpanua» horodddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

Texuuueckue ycTpoOHCTBa M IpaKTHYECKOE NpUMEHEHHe: (HOTodIeMeHT, (POTONaTUHK,
CoJIHEUHas1 OaTapesi, CBETOINOI.

Jlemoncmpayuu

®otor¢hPexT Ha YyCTAaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHEro ¢porodddexra.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma
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Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuto o -yactull. [lnanerapHas
Mozenb atoMa. [locrymnatel bopa. U3nydenue u morsiomieHre GOTOHOB MpHU MEPEX0/ie aroma C
OJIHOTO YpOBHSI SHEpruu Ha Jpyrod. Buabl cnextpoB. CHekTp ypoBHEH SHEpruM aroma
BOZOPOJA.

BonnoBble cBolicTBa yactull. Bonnel ne bpoinst. KopmyckynsipHo-BOJIHOBOM Ayanusm.

CHOHTaHHOE U BBIHYKJIECHHOE U3TyYEHNE.

TexHuueckue ycCTpoilcTBa M TNPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHAJIN3
(crieKTpocKoII), J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Peszepdopaa.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habutoienue TnHeRvaThIX ClIeKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Habmronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTb  CTPOEHHUS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbIThl Pe3zepdopaa nmo onpenenennio coctaBa paauo0akTUBHOTO U3ITyUEHUSI.
CoiictBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hyxnonnas mognens snapa ['eitzen6epra—lBaneHko.
3apsn sapa. MaccoBoe umciio siapa. M30tonsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma-uzmyuyeHue. 3akoH
paaMoOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekt maccol spa.

SAnepHble peakuuu. JleJIeHUE U CUHTES sIIEP.

SAnepusiii peaxtop. TepmosinepHslii cunTe3. I[lpobieMbl M NEpPCHEKTHBHI  SIEPHON
JHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SAEPHOM SHEPTrEeTHKU.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

Metoibl HaOMIOJICHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

®dyHaameHTanbHble B3auMoeiicTBus. EqMHCTBO (u3nyueckoil KapTUHBI MUpa.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHME: O3UMETP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM ¢oTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbl  pa3BUTUd  acTpoHoMuH. llpuknmanHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
aCTPOHOMUM.

Bun 3Bé€3nH0r0 HeOa. Co3Be3nus, spKue 3BE3/1bI, MIAHETHI, UX BUANMOE JBIKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTHUBHOCTb. McTounuk sHeprum ConHIAa M 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKH. JlMarpaMMa «CHEKTpaJIbHbIM KIACC — CBETUMOCTB». 3BE3JBI
[JIABHOM TMOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE37 TJIaBHOM
nocnea0BaTenbHOCTH. BHyTpeHHee cTpoeHne 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOTOIMH COJIHIA U 3BE3/. DTallbl )KM3HU 3BE3 .

Mueunsiit [1yTs — Hama [Manaktuka. [lonoxenue u aqeuxenue Connna B [Nanaktuke. Tumsl
rajiakTuk. Panuoranaktvky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonpioro B3peiBa. PennkroBoe n3inydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
IUIsL ONpeieNICHUs MOJI0XKEeHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, manet, Mieunoro IlyTu.

O0o0marouee NOBTOPEHNE

Ponp (u3uKM M acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJIOIMYECKOH, COLMAIBbHOM U
ATHUYECKON cdepax JesATeJbHOCTH 4YeJOBEKa, pPOJlb W MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
Mpe/ICTaBICHUN 0 GU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MHpa B OOIIEM pSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTaBICHUHN O IIPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkiacce OCyIIECTBISICTCS C y4&TOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMd MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpa(guu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBA3aHHBIE C HW3Y4YEHHUEM METOJOB HAy4YHOI'O IO3HAHUA:
ABJICHME, HAy4HbIM (Qakt, rumnores3a, (uzndeckas BeIUYMHA, 3aKOH, Teopus, HaOIIo/leHHe,
JKCIIEPUMEHT, MOJACIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpHYECKHE (YHKIUH: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (YHKIIMH,
MPU3HAKU N0JI00MS TPEYTrOIbHUKOB, ONPEIEIICHNE TUIOMIAIU TUIOCKUX QUryp u o0bEMa Te.

Buonozus: snexTpuyeckue SBICHUS B JKMBOW NpHUpoOne, KoseOaTenbHble ABIKEHHS B
KUBOM TPUPOJE, ONTHYECKUE SIBICHUS B >KMBOM IPHUPOJAE, ACHCTBUE pagualiy Ha >KUBBIC
OpPTraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaIH3.

l'eocpagpusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX pyA, GOTOCHEMKA 3€MHOU
[IOBEPXHOCTH, IIPEICKA3aHUE 3EMIICTPACCHUMN.

Texnono2us: TAHAN DJICKTpONEpead, T€HEpaTop MEPEMEHHOIO TOKA, JJIEKTPOJBHUIaTElb,
MHAYKIHMOHHAsT Tedb, pajxap, pajuoNpHEMHUK, TeNeBH30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHoro mpeamera «dusmka» Ha ypoBHE cpeaHEro ooimero oOpa3oBaHUs
(0a30BBI  ypOBEHb) MODKHO  OOECIEUYUTh  JIOCTMKCHHE  CJICIYHOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX O6pa30BaT€J'II)HBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS y4eOHOTo mpeamMera «DH3HKa» JOKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
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MO3ULIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpUEHTAlUW, TMO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHIMCKOro  OOIlecTBa,
pacUIMpEeHHE >KM3HEHHOTO OMNBITa U ONbITa AESITEIHOCTU B IMPOIECCE pealln3allid OCHOBHBIX
HaIpPaBJIEHUI BOCIIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIUTAHUSA:

c(OPMUPOBAHHOCTh IPAXKAAHCKOW MO3UIMH  OOydaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WJIEHa POCCUIICKOr0o OOIIECTBa;

MIPUHATHE TPATUIMOHHBIX OOIIEYEIIOBEUECKIMX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTENIbHOCTh B HMHTEpEcax Ipa)kIaHCKOro OOIlecTBa,
y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aINH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSAMU ¥ Ha3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTapHOM 1 BOJOHTEPCKON NESTENIbHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTbh POCCUNMCKOM Tpak1aHCKOM HIEHTUYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUUCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TOBECHMUS,;

CIOCOOHOCTh OIICHHWBATh CHUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

OCO3HAHHKE JINYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAyILEro;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY Hay4HOrO0 TBOPYECTBA, MIPUCYILETO
¢buznyecKoil Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:

UHTEpeC K pa3IuyHbM cdepaM npodecCHOHANbHON MAESITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMO00pa3oBaHHIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU JKU3HU,

6) 3K0J10rMYEeCKOr0 BOCIMTAHMS

c(OpPMUPOBAHHOCTh 3KOJOTHYECKONH KyJIbTYpbl, OCO3HaHUE TJI00aIbHOIO Xapakrepa
HKOJIOTHUECKUX MPobIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJICHHE JEHCTBHM B OKPY’KAKOIIEW Cpele Ha OCHOBE 3HAHUSA
1esael yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paciiipeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKOM HAampaBiICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 PHU3UKE;

7) HeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UIECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAayYHOU JEesATeNIbHOCTH, TOTOBHOCTh B MpoIecce M3yueHus: GU3NKH
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTeIbHOCTh UHIUBUAYAIbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornueckne 1eMCTBUA:
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CaMOCTOSITENILHO (OPMYJIMPOBAaTh W aKTyallU3upoBaTh MNpoOJjeMy, paccMaTpuBarh eé
BCECTOPOHHE;

OIIPEAEIATH LIENN ACSTEIbHOCTH, 33aBaTh IAPAMETPbl U KPUTEPUN UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NUYECKUX SBICHUSX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOLIUXCS MaTepHaIbHBIX
1 HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLEHUBATh COOTBETCTBHE PE3YJbTATOB LEJM,
OLIEHMBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PAa0OTy B YCJIOBUSAX pPEAJbHOIO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEILICHUN KU3HEHHBIX MPOOIIEM.

Ba3zoBble uccienoBarenbckme 1eCTBUS:

BJaJIeTh HAyYHOM TEPMMHOJOTHEH, KIIOUEBBIMHU MOHATHAMHU U METOJaMM (U3NYECKOM
HayKHU;

BJIaJIETh HAaBBIKAMM yUeOHO-HMCCIIE0BATENILCKOM U MPOEKTHOM NeATeTbHOCTH B 00JacTH
(¢u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PELIeHUs 3a]a4
(bu3MUecKoro copepkaHusl, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluw,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX CHUTyalMsX, B TOM 4HCJIE IpHU
CO3/IaHUHU y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISBJIATh INPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3a/Jayy, BbIJABUIaTh
TUMOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3aJ]aBaTh apaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJAE pEIIeHUs 3aJaud pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIbHOW JESITEILHOCTH, B
TOM YHCJIE MIPU U3yUYEHUH (DUBHKH;

JaBaTh OLEHKY HOBBIM CUTYyAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHU 10 (PU3HKE B MPAKTUYECKYIO 001ACTh )KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJUIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYyCKAIOIINe albTepHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMM TOJy4YeHUS MH(MOpMALUK (U3NYECKOTO COJAEp>KaHUS U3 MCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYLIECTBIISITH IOMCK, aHAJINW3, CUCTEMATHU3ALMI0O U
MHTEPIIpEeTalNi0 HH(POpMALUK Pa3IMYHbIX BUAOB U (JOPM Ipe/ICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh CpEACTBA HMHPOPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMH B
pelICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHM3AIMOHHBIX 3aJ]ad C COOJIIOJICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PecypcocOepekeHrs, IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COAEpPKAHMUA B pa3IUUHbIX (opMarax ¢ y4E€TOM
Ha3HaueHUs MWHPOpPMALMU W LEJNEeBOM ayAUTOpUM, BBIOMpas ONTUMAIbHYIO (GOpMYy
MIPEJICTaBICHUS U BU3YyaIH3aliH.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYIIECTBIATH OOIIEHNE HA YpOKaX (PU3UKH M BO BHEYPOUHOI 1€ATEIbHOCTH;
pacmo3HaBaTh MPEANOCHITKA KOHQIUKTHBIX CUTYaIlMid U CMSATYATh KOH(IUKTHI;
pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOI TOYKY 3pPEHHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;
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MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIMBHYaJIbHON paboThI;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHUBA;

NPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U KOOPIMHHPOBATH
NEUCTBUSI MO €€ IOCTHIKEHUIO: COCTaBJIATh IUIAH JEHCTBUM, PACIPEAENATh POJIU C Y4YETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaJa M KaX/JIOT0 yYaCTHHKA KOMaH/bI B OOIIUIl pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATH HJIEU C IMO3ULMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATETMUYECKOE TOBEJEHUE B PA3JIMYHBIX CUTYalHsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE IeiiCTBUSA
Camoopranm3amnus:

CaMOCTOSITETTLHO OCYIIECTBIIATh TO3HABATENFHYIO NEATEIBLHOCTh B 00JIaCTH (PU3MKH U
aACTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTH U POPMYITUPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOSITENTFHO COCTAaBIISATh TUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3ajad, IUIAH
BBITIOJTHEHUSI TMPAKTUYeCKol paboThl ¢ YYETOM UMEIOHIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHMI;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM;

pacimpsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHUN;

JieNaTh OCO3HAHHBIA BHIOOpP, apTyMEHTHPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIGHHBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHMIO ¥ TPOSIBIICHUIO JPYIUIMU B obnactu  (pu3mkw,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTh, OICHHBAThH
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIa/IETh HaBBIKAMH MMO3HABATEIBHON peIeKCUM KaK OCO3HAHHS COBEPIIAEMBIX EHCTBUIN
Y MBICTUTEILHBIX TPOIIECCOB, UX PE3yJILTATOB M OCHOBAHUI;

MCIONIE30BaTh MPUEMBI peIeKCUH TS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB EATEIbHOCTH;

MIPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B npouiecce nocTmkeHNs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPaMMBI MO (GU3HKE IS
YPOBHSI cpefHero oOiero o0pa3oBaHusi y O00y4YarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMpPOBaHUs, BKJTIOYAIOIIIETO CaMOKOHTPOJTb, yMCHHE PUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTH aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIDKCHHIO IIeNId U YCIeXy,
ONITUMU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI U3 CBOUX BO3MOXHOCTEH;

SMMATHM, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHATIBLHOE COCTOSHHE IPYTHX,
VYHUTHIBATH €TO MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

17



COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHHS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydyenus B 10 kjiacce mpeIMeTHBIE Pe3ybTaThl HA 0a30BOM YPOBHE JTOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHYAIOLINXCS YMEHUMA:

JI€MOHCTPUPOBATh Ha MpHUMEpax pojib U MECTO (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOU
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
JIeSITeIILHOCTH JTFOICH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS HU3YyUYEHHBIX (PHU3MUECKUX MOJENeH: MaTepualibHas
TOUYKa, MHEpIHaJIbHAs CHUCTEeMa OTCUéTa, aOCOIIOTHO TBEPJOE TENO, MICAIbHBIA ra3, MOJIEIN
CTPOEHHUs I'a30B, KUIKOCTEH U TBEPABIX TEJI, TOUCYHBIM DJIEKTPUYECKUN 3apsi NPU PEILICHUU
(dbu3uYecKuX 3a1a4;

pacro3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KHHETUYECKON TEOPUU CTPOCHMs BEIIECTBA M DJIEKTPOJAMHAMUKH:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MABIKEHHE, CBOOOJHOE IaJeHHE Tell,
NBIDKEHHWE T1I0 OKPY)XHOCTH, WHEpIHUsA, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JBIDKEHHE, CTPOEHHUE KHUIKOCTeH M TBEPABIX Tell, U3MEHEHHEe Oo0bEMa Tel MpH HarpeBaHUU
(oxJ1aXIeHUN), TEIJIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHJEHCAIMs, [UIaBJICHUE, KPUCTAJUIN3ALu,
KWUIIEHUE, BIAKHOCTb BO3]lyXa, MOBBIIICHUE AABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
cocyze, CBA3b MEXKIY IIapaMeTpaMH COCTOSHHUS Ta3a B M30IpoLeccax, IEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIOJb3Yysl (U3NUECKUE BEIWYMHBI: KOOpPJUHATA,
IIyTh, NIEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUJa, UMITYJbC Tella, KMHETHYeCKas
SHEprus, NOTEHLMaNbHas SHEpPIrus, MexXaHudeckas paboTa, MEXaHMUYECKass MOIIHOCTb;, MpHU
OMMCAaHUW TPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEIMYHMH, HX
0003HaYeHUs U €AMHULIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUYUHY
C ApYTUMHU BCIMYMHAMM,

ONACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOIO [JBWKCHMSI MOJEKYJ, CPEOHEKBAIpPaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTBI, BHYTPEHHsSI 3HEprusi, pabdora rasza, Ko3(pQHUIMEHT MOJEe3HOro JEHCTBUS TEIIOBOTO
JBUraTessl; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh (PM3NUECKUI CMBICI UCIIOJIb3YEMBIX BEJIHMUMH,
uX OOO3HAYEHMS M EIUHHUIBI, HAXOAUThb (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UUECKYIO
BEJIMYMHY C JPYTMMH BEJIUYHHAM;

ONMCBIBATh HU3YUYEHHBIC JJICKTPUYECKHUE CBOMCTBA BELIECTBA M JJICKTPUYECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3NYECKUE BEIMYMHBL AIEKTPUUECKUH 3apsij, 3JIEKTpUYECKoe IOJIE,
HanpspKEHHOCTh TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT MCIOJIB3yEMbIX BEJIWYMH, UX OOO3HAYEHHS U EIUHUIIbI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTHMHU BEIMUUHAMH;

aHATM3UPOBaTh (PU3NYECKHE NPOLECChl U SIBICHUS, UCHONb3ys (U3NYECKHE 3aKOHBI U
IMPUHIUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3axonsr HeroTOHA, 3aKOH coXpaHEeHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHMs MMITYJIbCA, IIPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHLUI
PaBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO0 TEOPHUIO CTPOEHUS
BEIIECTBA, T'A30BBIC 3aKOHBI, CBSA3b CPEIHEH KHUHETHMYECKOM DHEPIHU TEILUIOBOTO IBH)KCHHUS
MOJIEKYJl ¢ aOCOJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTrO 3apsjia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY
3aKOHa, €ro MaTeMaTu4ecKoe BhIpAKEHHE U YCIOBUS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE NPUHIIUIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHON KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI 0 HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEpEHHHl, mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agadyy M TUMNOTe3y Y4eOHOro OKCHepUMEHTa, CcoOHpaTh YCTaHOBKY M3
MPEeI0KEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHHIE METOJAbl OILIEHKH
MIOTPELIHOCTEW U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NUYECKMMH BEIMYUHAMH C HCIOJIb30BAaHUEM
OpSAMBIX U3MEPEHHUH, MpH O3TOM KOHCTPYHMpPOBaThb YCTAHOBKY, (PUKCHpOBaTH pe3yJIbTaThl
MOJTyY€HHOM 3aBUCUMOCTH (PU3UYECKHX BEJIMYHMH B BUJE TaOIMIl M TpaduKOB, JeNIaTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIIEA0BaHNUS;

coOmoaTh MpaBwiia 0E30MAaCHOTO TpyAa IpH IMPOBEACHUU HCCIEJOBAHUNA B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJaOOPaTOpHOro 000pyA0BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MYecKOW MOJENbIo, HCIOJNIb3Ys
¢buznyeckue 3aKOHbI M MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladl BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (PU3UYECKUE BEIWYMHBI M (POpMyIIbl, HEOOXOIUMBIE sl €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHMUNHBI,

pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEYMBYIO LIETIOUKY
pacCcy’XJICHUI ¢ ONOpOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh IPH pPEUICHHH YYeOHBIX 3a7ady COBPEMEHHbIC HH(pOpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOU W
HAYYHO-TIONYJISIpHOW HMH(OpMAIK, MNOTYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIy4aeMyI0 HH(OpPMaLIHIO;

MPUBOJIUTH MPUMEPH! BKJIaJa POCCHUICKHX M 3apyOeKHBIX Y4EHBIX-(PU3MKOB B pa3BUTHE
HayKH, 00bSICHEHUE TIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TIOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus: 0€30MaCHOCTH NP 00paLEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMHU, JIIst
COXpaHEHHs 3/J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyMIE C BBIIOJHEHUEM PA3IUYHbIX COIMAIBHBIX POJIe, MIaHupoBaTh paboTy
IPYMNIBl, PAlMOHAJIBHO pACHpEneNsaTh OOsf3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLIEHMBATh BKJIAJ] KaXK/IOTO M3 YYAaCTHHKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoil pooIIeMBl.

K xoniny oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

JI€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTMM, B MPAKTUYECKOU
NeSITeNIbHOCTHU JIFOeH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS U3YyUCHHBIX (HU3MUECKUX MOJAEJCH: TOYEUHBIH
ANIEKTPUYECKUI 3apsii, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJTb aTOMHOTO sIJIpa MPU PELICHUU (GU3UUECKUX 3a/]1a4;

pacro3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEMCTBHUS TOKa, B3aUMOJEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJII HAa IPOBOAHMK C TOKOM M ABWXKYLIMHCA 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETa, OTPaKEHUE,
npejgomiieHue, uHTepdepeHuus, Iupakuus W TOJApU3alUs CBeTa, AMCIEpCUst CBeTa,
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dotoanekrpudeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M MCKYCCTBEHHAs PaInOAKTUBHOCTB;

OIMCHIBATh W3YyYEHHBIE CBOICTBA BEIIECTBA (DIEKTPUUECKUE, MArHUTHBIEC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJICHHS (IIPOLECCHI),
UCTIONB3Yysl (U3MYECKUE BEIMYMHBL: JJIEKTPUYECKHH 3apsiyl, CHjlIa TOKa, ODIEKTPUUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOe CONPOTUBIIEHUE, Pa3HOCTh MOTEHINANIOB, JIEKTPOABMKYIIAs CHUIIa,
paboTa TOKa, MHIYKIMS MarHuTHOTO Mojisi, cwia Ammnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUECKOr0 M MAarHUTHOIO IMOJIeH, MEepUoJ M 4yacToTa KoyieOaHWH B
KoJIeOaTebHOM KOHTYpE, 3apsi/l U CHUjla TOKa B MPOIIECCe TAPMOHMUYECKUX DJICKTPOMArHUTHBIX
KosneOaHuil, (hOKyCHOE pacCTOSHHE M ONTHUYecKas Cuja JIMH3bL, MPU OMUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M €JUHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

OINMCHIBATh H3YyYEHHBbIC KBAHTOBBIC SIBICHHS M IMPOLECCHI, HCIONB3YS (pusnyeckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPrHsl U
uMIynbc (OTOHA, MEpPHOA IMoJypacnaja, SHEPrus CBSI3M ATOMHBIX siep, NpPU OMHUCAHUHU
MPaBWJIbHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE AHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU
BEJTMYMHAMU, BBIYUCIATH 3HaUY€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (DU3NYECKHE MPOIECChl U SIBICHUS, UCHONb3Yys (U3NYECKHE 3aKOHBI U
NpUHLUIBI: 3akoH OMa, 3aKOHbl TIOCJENOBAaTENbHOIO U  MapajUIeIbHOTO  COECIUHEHHS
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOW WHAYKIHMH, 3aKOH
MPSIMOJIMHEMHOTO pacIpOCTPAaHEHUS! CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHHS
CBETa, ypaBHeHHE OHHIUTEHHa I (oTorpdexTa, 3aKOH COXpaHEHHs HHEPIUH, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHUS DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUS
MaccoBOro 4YHcia, MOCTyjiaTrel bopa, 3aKkOH paJuoakTUBHOTO pacrlajaa, MpU 3TOM pPa3IUYaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAKEHHWE M YCIOBUS (IpaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpe/IEeTIATh HAlpaBJieHUE BEKTOpa MHIYKIMH MAarHUTHOTO TMOJS MPOBOJHHKA C TOKOM,
cuiel Amrnepa u cuiisl JlopeHnna;

CTPOMTbH U OMMCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HU3MEpPEHMH: TMpH 3ToM  (HOpMyIHpOBaThH
npobnemy/3agayy M TUMNOTe3y Y4eOHOro OKCHepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEeII0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYMH, HPU STOM
BbIOMpATh ONTUMAJIbHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METOJAbl OLIEHKH
MOrPEIIHOCTEN UBMEPEHUN;

HCCIJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJyUYEHHOM 3aBHCUMOCTH
¢bu3nyecKkux BEIWYMH B BHJAE TaOmUI W rpadukoB, JenaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIEJOBAHMSI,

coOmoaTh MpaBwiia 0E30MACHOTO TpyAa IpH IMPOBEJCHUU HCCIEJOBAHUNA B paMKax
yu4eOHOro HKCHEPUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOPaTOPHOro 000pyA0BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (uU3MYecKOW MOJENbIo, HCIOJNIb3YS
¢buznyeckue 3aKOHbI ¥ MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladl BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (DU3UYECKUE BEIWYMHBI M (POPMyIIbl, HEOOXOIUMBIE sl €€ pelleHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IICTIOUKY
paccy’XJIeHU ¢ ONOpOi Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,
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UCMOJb30BaTh MPH pPEUICHHH Y4YeOHBIX 3a7ady COBPEMEHHbIC HH(pOpPMAIMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U MpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONMYJISIpHOW HMH(OpMAIK, NOTYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3MPOBATh MOIyYaeMyr0 HH(POPMAIHIO;

OOBSICHATH MPUHIIMITEI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarb
YCIIOBHSI UX O€30ITaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHl BKJIaJa POCCHUICKHX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B O0BSICHEHHE MIPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus: 6€30MaCHOCTH NMPHU OOpAILEHUH € TPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBaAMHU, JIIst
COXpaHEHHs 3JJ0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyMIE C BBIIOJHEHUEM PA3IUYHbIX COIMABHBIX POJIe, MIaHupoBaTh paboTy
IPYMNIBl, PalMOHAJIBHO pACHpEneNsaTh OO0f3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHHWBATH BKJIAJ KaXXJOTO M3 YYACTHUKOB I'DYIIIBI B
peleHre paccMaTpuBaeMoil pooIIeMBl.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM
Ne n/n Kontpoabubie | Ipaktnueckne | (uupposbie)
IporpamMmmasl Bcero
padoThI padoTnl oOpasoBare/ibHbIE
pecypcsl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IIO3HAHUS
1.1 ®u3rKa U METOJIbl HAYYHOTO MTO3HAHUS 2 bubnorexa LIOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nesn 2. MEXAHUKA
bubmnoreka LJOK
2.1 Kunemarnka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 htths://m.edsoo.ru/7f4 1bf72
Nroro no pazaeny 18
Pasznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bubmmoreka [JOK
] TEOpUHU https://m.edsoo.ru/7f41b{72
bu6mmoreka [IOK
32 OcHOBEI TepMOIHHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka LIOK
) da30BbIE NEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTPOCTATUKA 10 1 bubnmnoreka [JOK
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https://m.edsoo.ru/7f41bf72

ITocTOsIHHBIN DIIEKTPUYECKUN TOK. TOKHU B

bu6mmoreka [JOK

4.2 pPa3JIMYHbBIX CPEIAX 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KosmuecTBo 4acos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/m Kontposbnbie | Ipakrtnueckue | (uuppoBbie)
NMPOrpaMMsbl Bcero
padoThI paboThI oOpasoBaTe/IbHbIE
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruutHoe noJie. DJIeKTPOMarHuTHAsI 11 1 3 bubmuotexa [IOK
) WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkre U 31eKTPOMArHUTHBIE 9 1 bubnnorexa [HJOK
' KOJIeOaHUS https://m.edsoo.ru/7f41c97¢c
29 MexaHnueckue U 3JIeKTPOMarHuTHhIE 5 1 bubnuorexa [JOK
] BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Ormrrexa 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CHIEIIUAIBHONU TEOPUH 4 1 bubnmnorexa [JOK
) OTHOCUTEIHHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnnorexa [JOK
4.1 DJIeEMEHTHI KBAHTOBOUW ONITHUKA 6 https://m edsoo ru/741c97c
bubmuoreka [JOK
4.2 Crpoerme aroma 4 https://m.edsoo.ru/7f41c¢97¢
but6mmoreka [{OK
4.3 ATOMHOE 57pO 3 https://m.edsoo.ru/7f41¢97¢
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Htoro mo pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU 7 BH6J_1HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Nroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o61maroiiee NOBTOPEHNE 4 ng;;ﬁfg;gg}g f41697¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoanvecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka K Jlara upposere
W yp Beero oHTpoJbHbIe | IIpakTHyeckme W3ydeHust augp
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl
®usuka — HayKa O IpHUPOJIE.

butmmoreka [JOK

1 Hayunsie MeTopI TO3HAHMS 1 05.09.202 hitps://m.edsoo.ru/f0c32e2
OKPYKAIOIIEro MUpa 3
Ponb 1 mecTo pusuku B
(dbopMUPOBaHUN COBPEMEHHOM bubnuorexa [JOK

2 . 1 08.09.202
HAy4YHOU KapTUHBI MUPA, B 3 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESTEIHHOCTH JIIOIEH
MexaHudeckoe ABUKEHUE.

3 OTHOCUTENIFHOCTh MEXaHNYECKOTO 1 12.09.202 bu6nmorexka [JOK
neuxkenus. [lepemenienue, 3 T https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE IpsIMONIMHEHOE 1 15.09.202 bubnuorexa [JOK
JBHKCHHUEC 3 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1 19.09.202 bub6nunoreka [HIOK
JBIDKCHUE 3 T https://m.edsoo.ru/ff0c372¢
CroOoaHoOe majieHre. Y CKopeHue bubmnoreka [HOK

6 1 22.09.202
CBOOOJIHOTO TAJICHUS 3 https://m.edsoo.ru/ff0c39¢cc
KpuBonmHeliHOE nBUKEHUE.

N bubmnoreka [HOK

7 JIBmKeHne MaTepUaIbHOW TOUKH 10 1 26.09.202 hitps://m.edsoo.ru/f0c3ada
OKPY’KHOCTH 3

8 [IpyuHOKII OTHOCUTEIBHOCTH 1 bubnnorexa [JOK
l'anunes. lHeprimanbHble CHCTEMBI 29.09.202 https://m.edsoo.ru/ff0c3bed
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otcyeTta. [lepBbiii 3akoH HproToHa

Macca Tena. Cuina. [Ipuniun

bubmuoreka [{OK

9 CYNEPIO3ULIMU CUIL. BTOpOI/Iu3aKOH 03.10.202 hitps://m.odsoo.ru/f0c3be8
HproTroHa 1j1s1 MatepuaibHOM TOUKH 3

10 Tpernii 3akoH HproTOHA 11151 06.10.202 bubnuorexa [JOK
MAaTEPHUAIIBHBIX TOUEK 3 o https://m.edsoo.ru/ff0c3be8
3aKoH Bce oro tarorenus. Cuna

11 TSDI:(eiTl:/I lllI/IZI p];{aHrK(;F:hl;HT{eIziZH " 10.10.202 bubmorexa LIOK

- eP T https://m.edsoo.ru/ff0c3d00
CKOPOCTb 3

12 Cuna ynpyroctu. 3akoH ['yka. Bec 13.10.202 bubnumorexa IHIOK
TeNna 3 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuument

13 TpeHusi. Cuiia COnpOTUBIICHUS TIPU 17.10.202 bubnmnorexa [JOK
IBVOKEHNU TeJa B )KUIKOCTHU WIIH 3 T https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenpHOE U BpallaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 20.10.202 bubnnoreka [HOK
tena. MomeHT cuibl. [liewo cubl. 3 o https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECUsI TBEPIOTO TEJIA
HNMnynsc MaTepualbHON TOYKH,

15 CHUCTEMBI MaTEePHUAIIbHBIX TOYEK. 24.10.202 bubnmnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 3 o https://m.edsoo.ru/ff0c43d6
umnyJsbca. PeakTiuBHOE ABUKEHHE
PaGota 1 MOILITHOCTD CHUIIBIL.

16 Kunernueckas sneprus 2710.202 bubnnorexa [JOK
MaTepuabHOW TOUYKH. TeopeMa 00 3 T https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKON IHEPIUH

17 [TorenmansHas 3HEPTHS. bubmmoreka [JOK
[ToTeHnmanbHas sHEPrus ynpyro 10.11.202 https://m.edsoo.ru/ff0c461a
J1e(OpMHUPOBAHHON NPYKUHBIL. 3
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[loTrennmanbHas >HEprus Teia
BOJIN3U TIOBEPXHOCTH 3eMJITH

[loTeHuManLHbBIE U
HeNnoTeHIanbHbIe CUiIbl. CBA3L

18 paboThI HEMTOTEHIIMATBHBIX CUJT C 14.11.202 bubmunoreka IIOK
U3MEHEHUEM MEXaHUYECKON 3 o https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUsI MEXaHUYECKOM SHEPTUn
JlaboparopHas paboTa
«VccnenoBanue cBsizu pabOTHI CUITBI
19 C U3MEHEHUEM MEXaHUYECKOMN 17.11.202
SHEPIHH Tejla Ha IPUMepe 3
PaCTSDKEHUST PE3UHOBOTO KTy Ta»
KonTtponbhas pabota no teme
bu6nmnorexa [JOK
20 «Kunemaruka. J[unamuka. 3aKOHBI 21.11.202 hitps://m.cdsoo.ru/f0cdb74
COXPAHEHHUsSI B MEXAHUKE) 3
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKON 24.11.202 bubmuotexa LIOK
Teopuu. bpOyHOBCKOE ABUKEHHUE. 3 T https://m.edsoo.ru/ff0c4dc2
Judbdysus
Xapaxkrep JBUKECHUS U
2 B3aMMOJICMCTBHSI YACTHII BEIIECTBA. 28.11.202
Mopenu cTpoeHus ra3os, 3
KUJKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonuuectBo 01.12.202
BemlecTBa. [locrosuHas ABoraapo 3
TennoBoe paBHOBECHE.
24 Temneparypa u e€ u3MepeHue. 05.12.202
[Ixana remnepatryp Llenbcus 3
25 Wneanpusiii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHue MKT 08.12.202 https://m.edsoo.ru/ff0c4fde
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AbGcomoTHas TeMiepaTtypa Kak Mepa
CpeHEeW KMHETUYECKON YHEPTUU

butmmoreka [JOK

26 JIBU>KEHUS MOJIEKYJI. Y paBHEHUE ;2' 12.202 https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 15.12.202
3
JlaGoparopHas paboTa
28 «HMccnenoBanne 3aBUCUMOCTH 19.12.202
MEXJly IapaMeTpaMy COCTOSTHUS 3
pa3peKEHHOTO Ira3a»
29 H3onponeccel B Uae€aIbHOM ra3e u 2212202 bubnunorexa IHIOK
ux rpaduyecKoe MpeICTaBICHUE 3 o https://m.edsoo.ru/ff0c570e
BuyTpenHss sueprus
TEPMOAMHAMHUYECKON CUCTEMBI U
30 CITIOCOOBI €€ M3MEHCHUS. 26.12.202 bubmnoreka [IOK
KomngectBo Temnots! u padora. 3 o https://m.edsoo.ru/ff0c5952
BuyTpenHss sueprus
0JIHOATOMHOTO MJI€AJIbHOT'O Ta3a
bubnuoreka [JOK
3 Brer Tenonepenasu 39' 12.202 https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIVIOEMKOCTh BELIECTBA.
3 KonuuecTBo TEmoOTH Mpu 09.01.202 bubnnorexa [JOK
Teruionepenave. AquadbaTHbIi 4 U https://m.edsoo.ru/ff0c5¢36
IpOIECC
[lepBrlii 3aKOH TEPMOAMHAMUKH U bub6nmorexa [IOK
33 12.01.202
€ro IIpUMEHEHUE K U30IIpoLieccaM 4 https://m.edsoo.ru/ff0cSefc
34 HeobpaTrMocTh IpoIeccoB B bubauorexa [HOK
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npupoie. Bropoii sakon 16.01.202 https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKHU 4
35 [Mpunnun nevicteus u KITJ 19.01.202 but6mmoreka [JOK
TETIOBOM MAaIlliHbI 4 o https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{ 23.01.202
4
37 DKOJOTHYECKHE MPOOTIEMBI 26.01.202
TEIJIOOHEPT e THUKU 4
O06o06maromuit ypok
bubmnorexa [HOK
38 «Monekynspnas ¢pusuka. OCHOBbI 30.01.202 hitps://m.edsoo.ru/f0c6938
TEPMOIMHAMUKI 4
Konrponsnas padora o teme
bu6nmnorexka [JOK
39 «MomnekynsipHas ¢puzuka. OCHOBBI 02.02.202 httns://m.edsoo.ru/ff0c6aS0
TEPMOJUHAMUKI) 4 AUPs.AN. eCs00. W ACha
40 [TapooGpazoBaHue U KOHIEHCALHSL. 06.02.202 bubnnorexa [IOK
Hcnapenue u kunenue 4 T https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI 1 OTHOCUTEIbHAS
N bu6nmoreka [JOK
41 BIIQXKHOCTh Bo3Ayxa. HacklleHHbIH 09.02.202 hitps://m.odsoo.ru/f0c64d8
nap 4
Teépnoe Teno. Kpucramimdyeckue u
amop(HbIC Terna. AHU30TPOIHUS
: bubnnorexa [HOK
42 CBOMCTB KpHUCTaILIOB. JKuakue 13.02.202 httns://m.edsoo.ru/ff0c65£0
kpuctauibl. COBpeMeHHbIC 4 l
MaTepHaIbl
[TnaBneHue U KpUCTAILTA3AIIMS.
bubmuoreka [{OK
43 VenbHas TenjaoTa MIaBICHUS. 16.02.202 hitps://m.odsoo.r/f0c6708
CyO6numarust 4
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bubnnoreka [IOK

44 VYpaBHeHHE TEIIOBOTO OaaHca 20.02.202 hitps://m.cdsoo.ru/f0c6820
One 3a enn. One eCKui
45 3;;;;13;[1%1;1’11;;; ;exipllflflzzzn;nn 22.02.202 Bubmmoreka [IOK
’ o https://m.edsoo.ru/ff0c6bee
3apsiJioB 4
[IpoBOIHHUKY, TUBTEKTPUKHU U
bu6mmoreka [IOK
46 MOJTYNPOBOJIHUKHU. 3aKOH 27.02.202 httns://m.edsoo.ru/ff0c6bec
COXpaHEHUsI AIEKTPUUECKOTO 3apsia 4 l
B3anmopeiicTBue 3apsioB. 3aKkoH
N N bubmmoreka [IOK
47 Kynona. Todyeunslii aneKkTpuyecKuit 01.03.202 hitps://m.odsoo.ru/fc6eed
3apsi 4
Hanpssk€HHOCTB JIEKTPUYECKOTO
48 nois. [puHnmn cynepnosuunu 05.03.202 bubnuorexa [JOK
AJIEKTPUYECKUX Mose. JInnnn 4 T https://m.edsoo.ru/ff0c6df2
HANPsSHKEHHOCTH
PaGota cuit 31eKTpOCTaTUIECKOTO
bubmuoreka [{OK
49 oy, Ilorenmman. PasHocTh 07.03.202 hitps://m edsoo.ru/f0C600
MOTEHIINAJIOB 4
II
50| onexrpocramcckon nose. 12,0320 | BuGmotexa LIOK
p ' T https://m.edsoo.ru/ff0c7018
JlmsnexkTpuyueckasi IPOHUIIAEMOCTh 4
.. butmmoreka [JOK
51 DnekTpoémMkocTh. KoHneHcaTop 4115.03.202 httns://m.edsoo.ru/ff0cT 126
DOneKTPOEMKOCTH IIIOCKOTO
butmmoreka [JOK
52 KOHJIeHCaTopa. DHeprus 19.03.202 hitps://m.edsoo. r/f0cT2c0
3apsHKEHHOT0 KOHACHCATOpa 4
53 Ha60pan)pHa$1 paborta I/I3Mepe'1'me 29.03.202
3JIEKTPOEMKOCTH KOHAEHCATOpa 4
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[TpuHIIMTT ACHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAIHHOTO

54 arnapara, CTpyMHOTro mpuHTEpa. 26.03.202
DNeKTpOoCTaTUUECKas 3allNTa. 4
3azemiieHre JIEKTPONPUOOPOB
DIJIEKTPUYECKUH TOK, YCIOBHUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
55 Cuna Toka. Hanpspkenue. 29.03.202
Conporusnenue. 3akoH OMa 11t 4
y4acTKa Henu
[TocnenoBarensHOE, apaIeTbLHOE,
CMEIIaHHOE COETMHEHNE
56 MIPOBOTHUKOB J?a6o aTopHas 09.04.202 bubmmorexa LIOK
POBO ) paTop U https://m.edsoo.ru/ff0c7410
paborta «M3yueHnne cMemanHOTo 4
COEIMHEHUS PE3UCTOPOBY
Pabora 1 MomHOCTh
Hl bubnmnoreka [JOK
57 AJIEKTPUUECKOT0 TOKA. 3aKOH 12.04.202
https://m.edsoo.ru/ff0c7838
Jxoyns-Jlenna 4
3akoH OMa 11l MOJTHOM
(3aMKHYTOM) JIEKTPUUECKOM LICTIH.
Kopotkoe 3ambikanue. bub6nmoreka [IOK
58 16.04.202
JlabopaTtopHas pabota «M3mepenne 4 https://m.edsoo.ru/ff0c7ae0
OJIC UCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTHUBIICHHSD)
DneKTpOHHAas MPOBOIUMOCTb
59 TBEPABIX METAIJIOB. 3aBUCUMOCTh 19.04.202
COTPOTHUBJICHUSI METAJUIOB OT 4
Temneparypbl. CBEpXIPOBOANMOCTh
60 9He§TqueCKHH TOK B BaKyyMe. 23.04.202
CBOICTBA 2JIEKTPOHHBIX MTyYKOB 4
61 [TomynipoBOTHUKH, MX COOCTBEHHAS bubnuoreka [[OK
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H IIPUMCCHAA IIPpOBOAUMOCTD.

CaoiicTBa p—n-nepexo/a. 42‘6'04'202 https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUYECKUI TOK B paCTBOpaxX U

62 pacriaBax 3JIEKTPOJIMTOB. 1 30.04.202 bubmunoreka IIOK
DIIEKTPOJIUTHYECKAS JUCCOIUAIINS. 4 T https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNIEeKTPUYECKUM TOK B rasax.
CamocTosITeIbHbIN U bubmuoreka [{OK

63 HECaMOCTOSITENIbHBIN pa3psil. ! 23'05'202 https://m.edsoo.ru/ff0c84ae
Monnus. [iazma
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 07.05.202 bubnnorexa [IOK
npuMeHenue. [IpaBuna TeXHUKH 4 o https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O06o06maromuii ypok bubnmnorexa [JOK

65 «DNEKTPOIUHAMMKAY» 1 ‘1‘0'05'202 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Qnektpocraruka. [locTossHHBII 1 14.05.202 bubmuotexa LIOK
3JIEKTpUYECKU TOK. TOkM B 4 R https://m.edsoo.ru/ff0c8a8a
pPa3IMYHBIX CPEAAX)»
PesepsHelii ypok. KonTponbHas

but6mmoreka [JOK
67 §a6OTa 110 Teme " ! 17.05.202 https://m.edsoo.ru/ff0c8c56
DJIEKTPOANHAMUKA 4

63 PesepBubIil ypok. O600maronmit 1 20.05.202 bubmmoreka [JOK

ypok no temaM 10 kmacca 4 T https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KonnyecTBo yacoB DJIEKTPOHHBIE
Ne Tema vDOKa K n Hara uudposeie
n/n yp Bcero Oﬁﬂ TPOJLHBLC pﬁaKanecmle U3yYeHUs o0pa3oBaTe/ibHbIEC
padoThI padoTbI pecypebi
ITocTossHHBIC MAarHUTHI U UX

1 B3anUMOJEUCTBHE. MarHUTHOE MOJIE. 1 bu6mmoreka [JOK
BekTop MarHuTHOM UHAYKIWH. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIMHUM MAarHUTHOM MHIYKIUU
MarauTHoe 1oJjie IpOBOHUKA C

) tokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
B3anmoneiicTBUE MPOBOIHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «13ydeHue

3 Mal‘HETHO?O Hoﬁﬂ KaTyIJ_IKI/IyC 1 1 bubmorexa TIOK

11.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TTOJIS HA
IIPOBOAHUK ¢ TOKOM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bu6mmoreka [JOK
«Hccnenosanue nencreus 13.09.2023 | hittps:/m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBMEe MarHUTHOT'O MOJIS Ha

5 JBIDKYIIYIOCS 3apSKEHHYTO 1 bu6nuoreka [IOK
yactuiy. Cuna Jlopenma. PaGora 18.09.2023 | https://m.edsoo.ru/ff0c9df4
cunel JlopeHna
DNeKTpOMarHuTHas: UHIYKITUSI.

[ToTrok BeKTOpa MarHUTHOU
6 uHaykuud. SJ1C uaaykuuu. 3akoH 1 20.09.2023

3JE€KTPOMArHUTHON UHAYKIUU
Dapanes
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JlaGopaTopHas pabota

7 «UccnenoBaHue sIBIeHUS bubmorexa LIOK
A N 25.09.2023 | https://m.edsoo.ru/ff0cal50
AJICKTPOMATrHUTHON WHIYKITUNY
NHnyKTUBHOCTD. SIBIICHHE
caMo K .OJ1C
8 caxoﬁiﬂyxuﬁﬁ Bi[e THSA Bubmorexa IJOK
AYKIHH. p 27.09.2023 | https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE TI0JIE
TexHuuyeckue yCTpoucTBa U ux
MPUMEHEHUE: TTIOCTOSTHHBIE
9 MarHUTHI, TEKTPOMATrHUTHI,
ANEKTPOABUTATEIb, YCKOPUTEIIH 02.10.2023
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yb
O06o6maromuit ypok «Ma oe
10 oJje Hénelf;HEMyfrHHTHaﬂrHHTH bubmorexa LIOK
) P 04.10.2023 | https://m.edsoo.ru/ff0cab82
WHTYKIHSDY
KontposnrsHaasg padora mo TeMe
11 «MP;II){HJ;II){}(I):H%M R Bubmiorexa LIOK
) 09.10.2023 | https://m.edsoo.ru/ff0cad58
DIeKTPOMArHUTHAS] MHAYKITHS
CB00OOIHBIE MEXAHUYECKHE
Kosie0anus. 'apMoHHUUEecKue
12 Koisebanus. Y IZIBHGHI/IG Bubmiorexa LHOK
- 7P . 11.10.2023 | https://m.edsoo.ru/ff0caf06
TapMOHHMYECKHUX KOJICOaHH.
IIpeBpaiieHue sHeprun
JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH
13 Mepro/ia MajbIX KOJIeOaHuit rpy3a 16.10.2023
Ha HUTH OT AJIWHBI HUTU U MAacCHI
rpy3a»
14 KonebarenbHblit KOHTYD. bubnuoreka [JOK
CB000/IHBIE JIEKTPOMArHUTHbIE 18.10.2023 | https://m.edsoo.ru/ff0cb820
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KOJIeOAHUs B UJI€AIbHOM
K0J1e0aTeIbHOM KOHTYpEe. AHAJIOTHS
MEXy MEXaHUUECKUMHU U
JIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHEHHUS SHEPTUH B HJI€ATHHOM
KOJICOATEIbHOM KOHTYPE

23.10.2023

bubmnoreka LJOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusIX. BIHYKIeHHbBIE
MeXaHW4YeCKHe KoJieOaHus.
Pe3onanc. BeinyxneHHbie
DJIGKTPOMATHUTHBIE KOJICOAHSI

25.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunycounaaibHbIN IEPEMEHHBIN
TOK. MOILIHOCTh NEPEMEHHOIO TOKA.
AMIUTMTYTHOE U ICHCTBYIOIICE
3HAUYEHHUE CUJIbI TOKA M HANIPSHKEHUS

06.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. IIpoussoactso,
nepeaaya u norpedieHue
JIEKTPUYECKOM YIHEPTUU

08.11.2023

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE HIIEKTPUIECKOTrO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, JIMHUI dJIeKTponepesad

13.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUECKUE PUCKHU TTPU
IIPOU3BOJCTBE JJIEKTPOIHEPTUH.
Kynbsrypa ucnonszoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
JKU3HU

15.11.2023

21

MexaHuuyecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpPOCTh PacpOCTPAHEHUS 1

20.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54
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JJINHA BOJIHBI. HOHCpe‘IHHC n
MMPOJOJbHBIC BOJIHBL

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTb bu6nuoreka [IOK
3ByKa. Beicora Tona. TemOp 3Byka 22.11.2023 | https://m.edsoo.ru/ff0cccOc
33| enoticrss nexopoers, ke Bubmioexa LIOK
p ' 27.11.2023 | https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJH
[TpuHLIUITBI PAAHOCBA3ZH U
24 teneBuacHus. Pa3zButue cpeacTs 29.11.2023
cBs3u. Paguosnokanms
75 Konrponsnas pabdora «Konebanus u bubnuoreka LIOK
BOJIHBD) 04.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacIpOCTpaHEHUE
26 CBETa B OJHOPOJHOM Cpejie. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd 06.12.2023 | https://m.edsoo.ru/ff0cd350
CBeTa
27 | orpuenin cnera. Hocrpocre Bubmroexa LIOK
R . p 11.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B MJIOCKOM 3epKaje
IIpenomnenue csera. [lonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuoreka LIOK
[TpenenbHBIN Yo TOTHOTO 13.12.2023 | https:/m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKEHUS
29 JlabGopaTtopHas pabota «M3mepenue bu6nuoreka [IOK
MIOKA3aTelIsl MPEJIOMIICHHS] CTEKIIA) 18.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3odpaxeHuit
30 B JIMH3€ d)opfayna TOHKOprJIPIHSI)I bubmoreka LIOK
’ ' 20.12.2023 | https://m.edsoo.ru/ff0cddle
YBennueHue JIMH3bI
JlaboparopHas pabota
31 «ccnenoBannue CBOMCTB 25.12.2023

M300paKCHUI B JIMH3AX)
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Hucnepcus cBeta. CoXXHBIN cOCTaB
6enoro csera. L{Ber. JIJaboparopHast

32 pabora «Habmonenne nucrepcun 27.12.2023
CBETa»

33 WnTepdepennus cera. dudpakius bu6nuoreka LIOK
ceera. ludpaknnonnas pemérka 08.01.2024 | https://m.edsoo.ru/ff0ced22

34 [Toniepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
Ilonspusanust cBera 10.01.2024 | https://m.edsoo.ru/ff0cf02e
OnTudeckue MpudOpsl 1

35 YCTPOWCTBA U YCIOBHS UX 15.01.2024
0€30MacHOro0 NpUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKOM MEXaHHUKH. bu6mmoreka [JOK
[TocTynaTel cnenuanbHOW TEOPUH 17.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHre Bubmiorexa LJOK

22.01.2024 | https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIlEHUE JITUHBI
DHeprus U UMITYJIbC

38 pensTuBUCTCKOM yacTubl. CBs3b bu6muoreka LIOK
MAacChl C DQHEPrUEN U UMITYJILCOM. 24.01.2024 | https://m.edsoo.ru/ff0cfc68
OHeprusi NoKost
Kontponbnas padota «Onrtuka.

39 OCHZELI cneuI/II)anLHoﬁ TEOPUH bubmmorexa LIOK

29.01.2024 | https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH))

40 ®otonsl. Dopmymna Ilnanka. bu6muoreka [IOK
OHeprust 1 UMIyJibe HOTOHA 31.01.2024 | https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCTIEIOBAHUE

bu6mmoreka [JOK

4l porospexra. Omprrot A. T 05.02.2024 | https://m.edsoo.ru/ff0cffc4
CroseroBa

42 3akonsl porodddekra. YpaBHenue bubmuoreka [IOK
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OiHmTeliHa 11 hotorddexra.

07.02.2024 | https://m.edsoo.ru/ff0d015¢
«KpacHas rpanunay hotodrddexra
apnenue ceeta. OnwiTer I1. H.
43 ﬂe6eneBa XHUMHUYECKOE NENCTBUE bubmmorexa LIOK
) 12.02.2024 | https://m.edsoo.ru/ff0d04a6
CBeTa https://m.edsoc
TexHn4ecKue ycTpoicTsa u

44 MPaKTHYECKOE PUMEHEHHE:
¢doroasreMeHT, POTOIATIHK, 14.02.2024
CoJIHEYHas OaTapesi, CBETOUO]T

45 Pemenue 3amgad mo Teme bu6mmoreka [JOK
«DIJIEMEHTBI KBAHTOBOI OIITHKH)) 19.02.2024 | https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE

46 Pesepdopna no paccestauo o- bubnuoreka LIOK
yacrtull. [Ltanerapnas moaens 21.02.2024 | https://m.edsoo.ru/ff0d091a
aToma

bubmnoreka LJOK

47 Hocrynatet bopa 26.02.2024 | https://m.edsoo.ru/ff0d0afa
Wznyuenue u normoiieHrne GOTOHOB

48 IIPH NIEPEX0JI€ aTOMa C OJJTHOTO bubnuoreka LIOK
YPOBHS DHEPTHH Ha Apyroil. Buabl 28.02.2024 | https:/m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBEIEe CBOICTBA YaCTHII.

B Bpotins.
49 Kgnﬁﬂcieﬂﬂp?ﬁzonHOBoﬁ bubmorexa LIOK
PIyCKyIAp 04.03.2024 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClloHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesephopraa mo bubnuoreka [IOK
ONPEACIICHUIO COCTaBa 06.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYYCHHUS

51 CgoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. Biusnue 11.03.2024
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PaIMOAaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIM U MO3UTPOHHBIN
Oeta-pacrniagn. ['aMma-n3nyyeHue

13.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B SIpE.
Snepuble peakunu. A nepHbiin
peakrop. [IpoGiemMbl, NepCHeKTUBSI,
HKOJIOTUYECKUE ACIIEKTHI SAEPHOU
JHEPreTUKU

18.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJleMeHTapHbIE YaCTHUIIbI.
OTtkpbITHE TO3UTPOHA. MeToIbI
HaOJIFIOZICHUS ¥ PETUCTPAITIH
JIEMEHTAPHBIX YacTull. Kpyribii
cron «DyHIaMeHTaIbHbIE
B3auMoAeHCTBUI. EquMHCTBO
(bU3HYECKON KapTHHBI MDAy

20.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpKUE 3BE3/IBI, INIAHETHI, UX
BUAMMOC ABMKeHHe. CoaHeuHas
cHUCTEMA

25.03.2024

56

Comnnane. ConHeuHast akTUBHOCTD.
Nctounuk sneprum CoJiHIa U 3BE3]T

27.03.2024

57

3BE31IBI, UX OCHOBHEIC
XapaKTePUCTUKH. 3BE3IbI TNIABHOM
nocJieoBaTenbHOCTH. BHYTpeHHee
ctpoenue 38&31. COBpeMEHHBIE
MIPEICTABICHUS O MPOUCXOKIACHUHI
u »BoJrroniu CoJtHIA U 3BE3N

08.04.2024

58

Mnuneunsiii [IyTe — Hama
I'amaktuka. [Tonoxxenue u

10.04.2024
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nerxenne Comnnia B ['anakTuke.
lNamaxTuku. YE€pHbIE ABIPHI B sIpax
TaJIAKTHK

59

Bcenennas. Paz0eranue rajgakTuk.
Teopus bosbmoro B3phIBa.
PenukToBoe n3nyyeHue.
MeTtaranakTuka

15.04.2024

60

Hepemennsie npoGnembl
aCTPOHOMMHU

17.04.2024

61

KoHTposbHas pabota « DJ1eMEHThI
ACTPOHOMHUU M aCTPOPHUIUKI»

22.04.2024

62

O6o0matomuii ypok. Pons dhusuku
Y aCTPOHOMHUH B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHAIbHOM B
ITUYECKOH cdepax AesaTeTbHOCTH
YyeJioBeKa

24.04.2024

63

O6o6maromuii ypok. Pons 1 Mmecto
(buU3MKKN U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

29.04.2024

64

Ob6o6maromuit ypok. Posb
¢buznyeckoil Teopun B
(bopMHPOBaHUY NPE/ICTABICHUI O
buznyeckoil KapTUHE MUpa

02.05.2024

65

O6o0maromuii ypok. Mecto
dbuznyecKoii KapTUHBI MUPA B
0011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

06.05.2024

66

Pe3epBHbIil ypok. MarHuTHOE MoOJIE.

DJIEKTPOMArHuTHasT UHAYKIUS

08.05.2024

67

PeszepBHbIil ypok. OnTuka. OCHOBBI
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cnenuaibHOM TCOPUU

13.05.2024
OTHOCHUTEILHOCTHU
P 7| .K
68 @Z?Iiblggf;:mizlzzozi;mn u 1 bubmmorexa LOK
) p 15.05.2024 | https://m.edsoo.ru/ff0d1784

acTpou3UKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

®dwusuka, 10 xmacc/ Mskumes ['.5., Byxosnes b.b., Corckuit H.H. non penaxueit
[TappentneBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
®dwusuka, 11 xmacc/ Msikumes [.J1., Byxosues b.b., Yapyrun B.M. nox penaximeit
[TappentneBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

®dusuka,10 knace/ Hlunos B. @. [Toypounoe miuanupoBanue k y4. Msikumes I'. f1., ByxoBies
b. b., Corckuii H. H. «®u3uka, 10 ki1.» —M: [Ipocsemienue, 2013;

®wusuka,l1 knace/ [llaranuna A. B. Metoaudeckoe mocooue —M.: [poda, 2013;

®u3uka: KOHTPOJIb 3HAaHWM, yMEHHUH 1 HaBbIKOB ydamuxcs 10—11 ki.: kH. 11 yuurens / B. A.
3abotun, B. H. Komuccapos. — M.: [Ipocsemienne, 2008

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
Poccuiickast 3neKTpOHHAS IKOJIA

Oo6pazoBarenpHas miatdopma "SAKmace"

Skysmart Knacc

http://experiment.edu.ru

http://www.fizika.ru

http://college.ru/fizika
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